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DETAILED ACTION 

1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 
1.136(a) will be calculated from the mailing date of the advisory action. In no event, however, 
will the statutory period for reply expire later than SIX MONTHS from the mailing date of this 
final action. 

Claim Rejections - 35 USC § 103 

2. Claims 2, 4, 6-10, and 12-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Urano et al (5,670,299) in view of Kobayashi et al (6,136,500). 

Urano et al teach a positive type photoresist composition comprising a polymer of the 
formula (II), a photoacid generator, and a solvent. See col.2, lines 66-67, col. 3, lines 1-39, col.4, 
lines 29-42. Urano fiirthermore teaches that R^ and R^ of formula (II) can be hydrogen atom or 
an alkyl group of 1 -6 carbon atoms and that R"* group in the formula (II) can be an alkyl group, 
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haloalkyl group or an aralkyl group (see 001.4, lines 18-22). Specifically, in their Example 2, 
Urano uses polyfp-fl-ethoxyethoxyjstyrene/p-hydroxystyrenej as the polymer of the formula (II). 
In this polymer, would be a hydrogen atom, would be a methyl group, and R"* would be an 
ethyl group (an alkyl group). It is the Examiner's position that it would have been obvious to one 
of ordinary skill in the art to replace the ethyl group (Urano' s R"^ group) in the polymer of 
Example 2 with an aralkyl group (also, Urano 's R"^ group) because Urano teaches the equivalence 
of an alkyl group (such as ethyl group) and aralkyl group as their R"* group. Urano furthermore 
teaches (col.4, line 67 - col. 5, lines 1-3) that as the aralkyl group, benzyl group, phenethyl group, 
phenylpropyl group, methylbenzyl group, methylphenethyl group and ethylbenzyl group can be 
used. Since there are only several examples to choose from, it is the Examiner's position that it 
would have been obvious to one of ordinary skill in the art to choose the benzyl group and 
replace the ethyl group in the polymer of Example 2 with the benzyl group, thus making polyfp- 
(l-benzyloxyethoxy)styrene/p'hydroxystyrene] as Urano's polymer of formula (II), with a 
reasonable expectation of achieving a photoresist composition having excellent heat resistance 
and high resolution. The poly[p-(l-benzyloxyethoxy)styrene/p-hydroxystyrene] teaches present 
resin having the acid-decomposing group of formula (F) since in the formula (F), R, can be a 
methyl group (an alkyl group of 1 carbon atom), n can be a number of 1 , and R4 can be an 
unsubstituted aryl group. Furthermore, Urano teaches (col. 10, lines 40-46) that surfactants can 
be added to his photoresist composition. Therefore, the prior art teaches present invention of 
claim 21 except for the present component (b-2). 
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Kobayashi et al, a reference which teaches a positive type radiation sensitive resin 
composition, teaches (col.2, lines 42-59 and col. 12, lines 50-65) that using a photoacid generator 
comprising (I) a compound that upon exposure to radiation generates a carboxylic acid and (ii) a 
compound that upon exposure to radiation generates an acid other than a carboxylic acid can 
markedly suppress the problems of "nano-edge roughness" or "coating surface roughness". As 
particularly preferred acid generators that generates a carboxylic acid, Kobayashi includes 
iodonium salts of carboxylic acids and sulfonium salts of carboxylic acids (see col. 15, lines 66- 
67, col. 16, lines 1-7). Kobayashi also teaches (col. 17, lines 63-65) that for the acid generators 
that generates an acid other than a carboxylic acid, compounds that upon exposure to radiation 
generates sulfonic acid and/or sulfmic acid are preferred. Urano's photoacid generator also 
generates a sulfonic acid upon exposure to radiation (see col.l 1, lines 62-67, col. 12, lines 1-40). 
Therefore, it is the Examiner's position that based on Kobayashi 's teaching it would have been 
obvious to one of ordinary skill in the art to use iodonium salts of carboxylic acids or sulfonium 
salts of carboxylic acids together with Urano's photoacid generator in Urano's invention in order 
to markedly suppress the problems of "nano-edge roughness" or "coating surface roughness" as 
taught by Kobayashi (Furthermore, in Kobayashi 's Tables 1 and 5, the direct comparison 
between the Example 1 (wherein Bl (the carboxylic acid-generating compound) and B2 (the 
sulfonic acid-generating compound) are used together) and the Comparative Example 1 (wherein 
Bl is not used) and the direct comparison between the Example 5 (wherein Bl and B2 are used 
together) and the Comparative Example 2 (wherein Bl is not used) show that when one uses both 
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of those acid generating compounds together, not only it suppresses problems of coating surface 
roughness, but also it improves resolution (see Table 5)). 

Because the iodonium salts of carboxylic acids or the sulfonium salts of carboxylic acids 
are also cited (see pg.67, last paragraph of present specification) by applicants as examples for 
the photoacid generator (b-2), Urano in view of Kobayashi would render obvious present 
component (b-2), and either of iodonium salts of carboxylic acids and sulfonium salts of 
carboxylic acids would inherently make no contribution to the decomposition reaction of the 
acid-decomposable group as presently recited. Therefore, Urano in view of Kobayashi would 
render obvious present inventions of claims 21,2, and 4. 

With respect to present claims 6 and 7, Urano teaches (coL4, lines 25-26) that in their 
polymer of formula (II), k/(k+l) ranges from 0.1 to less than O.P (10 to 90 mol%) wherein k is 
the molar fraction for the first repeating unit of the formula (II) which contains the acid- 
decomposing group. Since the prior art's range of 10 to 90 mol% overlaps with present ranges of 
claims 6 and 7, the prior art's range would have made the present ranges prima facie obvious. In 
the case "where the [claimed] ranges overlap or lie inside ranges disclosed by the prior art," a 
prima fricie case of obviousness would exist which may be overcome by a showing of 
unexpected results. In re Wertheim . 541 F.2d 257, 191 USPQ 90 (CCPA 1976). Therefore, 
Urano in view of Kobayashi would render obvious present inventions of claims 6 and 7. 

With respect to present claims 8-10 and 12-14, in their Example 2, Urano uses 6.0 g of 
their polymer and 0.3 g of their photoacid generator. This gives 95.2 wt% of Urano 's polymer 
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excluding the solvent and 4.8 wt% of their photoacid generator excluding the solvent. Therefore, 
Urano in view of Kobayashi would render obvious present inventions of claims 8-10 and 12-14. 

With respect to present claims 18-20, Kobayashi teaches (col.20, lines 40-44) that the 
weight ratio of the acid generator that generates a carboxylic acid to the acid generator that 
generates an acid other than a carboxylic acid is usually 0.01 to 5. Therefore, it would have been 
obvious to one of ordinary skill in the art to use iodonium salts of carboxylic acids or sulfonium 
salts of carboxylic acids together with Urano 's photoacid generator in Urano 's invention in the 
weight ratio of 0.01-5 in order to markedly suppress the problems of "nano-edge roughness" or 
"coating surface roughness" as taught by Kobayashi. The prior art's range of 0.01 to 5 teaches 
present range of claim 18. The prior art's range also overlaps with present ranges of claims 19 
and 20, and thus the prior art's range would have made the present ranges of claims 19 and 20 
prima facie obvious. In re Wertheim. supra . Therefore, Urano in view of Kobayashi would 
render obvious present inventions of claims 18-20. 

With respect to present claims 15-17, since Urano uses 0.3 grams of the photoacid 
generator in their Example 2 and since Kobayashi teaches (col.20, lines 40-44) that the weight 
ratio of the acid generator that generates a carboxylic acid to the acid generator that generates an 
acid other than a carboxylic acid is usually 0.01 to 5, this will give 0.003 - 1 .5 grams for 
iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. Assuming that one 
adds 0.003 grams of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids to 
the resist composition of Urano's Example 2, this will give 4.8 v^% of Urano's photoacid 
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generator and 0.048 wt% of iodonium salts of carboxylic acids or sulfonium salts of carboxylic 
acids. Assuming that one adds 1 .5 grams of iodonium salts of carboxylic acids or sulfonium salts 
of carboxylic acids, this will give 3.8 wt% of Urano's photoacid generator and 19 wt% of 
iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. Therefore, the amount 
of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids that is added to 
Urano's photoresist composition will range from 0.048-19 wt% excluding the solvent. This 
range for the amount of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids 
overlaps with present ranges of claims 15-17 thus rendering the present ranges of claims 15-17 
prima facie obvious. In re Wertheim, supra . Therefore, Urano in view of Kobayashi would 
render obvious present inventions of claims 15-17. 

3. Claims 5 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Urano et 
al (5,670,299) in view of Kobayashi et al (6,136,500) as applied to claim 21 above, and further in 
view of Tan et al (6,004,721). 

Urano in view of Kobayashi with respect to present claim 21 is discussed in Paragraph 2 
above. With respect to present claim 5, Urano in view of Kobayashi do not explicitly teach the 
presently claimed organic basic compound. Tan teaches (col.44, lines 44-48) that adding an 
organic basic compound to a positive photoresist composition improves storage stability and 
reduces the line width change caused by PED (lapse of the time from exposure to baking). It is 
the Examiner's position that it would have been obvious to one of ordinary skill in the art to add 
an organic basic compound into the photoresist composition taught by Urano in view of 
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Kobayashi in order to improve storage stability and reduce the line width change caused by PED 
as taught by Tan et al. Therefore, Urano in view of Kobayashi and further in view of Tan et al 
would render obvious present invention of claim 5. 

With respect to present claim 11, Urano in view of Kobayashi do not explicitly teach the 
presently claimed alkali-soluble resin wdthout containing the acid-decomposing group. Tan 
teaches (col. 19, lines 15-20) that an alkali-soluble resin not containing acid-decomposable groups 
can be added to a positive photoresist composition in order to improve sensitivity. It is the 
Examiner's position that it would have been obvious to one of ordinary skill in the art to add an 
alkali soluble resin into the photoresist composition taught by Urano in view of Kobayashi in 
order to improve sensitivity as taught by Tan et al. Therefore, Urano in view of Kobayashi and 
further in view of Tan et al would render obvious present invention of claim 1 1 . 
4. Claims 2, 4-10, and 12-21 are rejected under 35 U.S.C. 103(a) as being vmpatentable over 
Toshiaki et al (JP 1 1-282163 and its English translation) in view of Kobayashi et al (6,136,500). 

According to [0161]-[0163] of English translation, in their Example 3 (see Table 2), 
Toshiaki teaches a positive type photosensitive composition comprising resin C5 (1 .8 g) and a 
photoacid generator 4-2 (O.lg). Chemical structure for the resin C5 is shown in [0044] and 
chemical structure for the photoacid generator 4-2 is shown in [0073]. The third repeating unit 
of the resin C5 has the moiety of -OC(H)(CH3)-0-CH2CH2-C6H5 which meets the present 
formula (T) of claim 21 (in the present formula, Rj can be a methyl group, R4 can be an 
unsubstituted aryl group, and n can be 2). Also, [0142] and [0153] of English translation 
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indicates that Toshiaki's composition can contain surfactants as well as organic basic compound 
and that his composition is dissolved into a solvent. Therefore, the prior art teaches present 
invention of claim 21 except for the present component (b-2). 

Kobayashi et al, a reference which teaches a positive type radiation sensitive resin 
composition, teaches (coL2, lines 42-59 and col. 12, lines 50-65) that using a photoacid generator 
comprising (I) a compound that upon exposure to radiation generates a carboxylic acid and (ii) a 
compound that upon exposure to radiation generates an acid other than a carboxylic acid can 
markedly suppress the problems of "nano-edge roughness" or "coating surface roughness". As 
particularly preferred acid generators that generates a carboxylic acid, Kobayashi includes 
iodonium salts of carboxylic acids and sulfonium salts of carboxylic acids (see col. 15, lines 66- 
67, col. 16, lines 1-7). Kobayashi also teaches (col. 17, lines 63-65) that for the acid generators 
that generates an acid other than a carboxylic acid, compounds that upon exposure to radiation 
generates sulfonic acid and/or sulfmic acid are preferred. Toshiaki's photoacid generator 4-2 
also generates a sulfonic acid upon exposure to radiation (see the chemical structure of photoacid 
generator 4-2 in [0073]). Therefore, it is the Examiner's position that based on Kobayashi's 
teaching it would have been obvious to one of ordinary skill in the art to use iodonium salts of 
carboxylic acids or sulfonium salts of carboxylic acids together with Toshiaki's photoacid 
generator in Toshiaki's invention in order to markedly suppress the problems of "nano-edge 
roughness" or "coating surface roughness" as taught by Kobayashi (Furthermore, in Kobayashi's 
Tables 1 and 5, the direct comparison between the Example 1 (wherein Bl (the carboxylic acid- 
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generating compound) and B2 (the sulfonic acid-generating compound) are used together) and 
the Comparative Example 1 (wherein Bl is not used) and the direct comparison between the 
Example 5 (wherein Bl and B2 are used together) and the Comparative Example 2 (wherein Bl 
is not used) show that when one uses both of those acid generating compounds together, not only 
it suppresses problems of coating surface roughness, but also it improves resolution (see Table 
5)). 

Because the iodonium sahs of carboxylic acids or the sulfonium salts of carboxylic acids 
are also cited (see pg.67, last paragraph of present specification) by applicants as examples for 
the photoacid generator (b-2), Toshiaki in view of Kobayashi would render obvious present 
component (b-2), and either of iodonium salts of carboxylic acids and sulfonium salts of 
carboxylic acids would inherently make no contribution to the decomposition reaction of the 
acid-decomposable group as presently recited. Therefore, Toshiaki in view of Kobayashi would 
render obvious present inventions of claims 21, 2, 4, and 5. 

With respect to present claims 6 and 7, according to [0161], the molar ratio for each of 
the repeating units of the resin C-5 is 65/20/15 (the hydroxystyrene unit being 65 and the third 
repeating unit with -OC(H)(CH3)-0-CH2CH2-C6H5 moiety being 15). This means that 18.8 
mol% of the hydroxy groups of the hydroxystyrene repeating unit is protected by the - 
OC(H)(CH3)-0-CH2CH2-C6H5 moiety. Therefore, Toshiaki in view of Kobayashi would render 
obvious present inventions of claims 6 and 7. 
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With respect to present claims 8-10 and 12-14, since Toshiaki uses 1.8 g (95wt% 
excluding the solvent) of resin C5 and 0.1 g (5wt% excluding the solvent) of their photoacid 
generator in their Example 3, Toshiaki in view of Kobayashi would render obvious present 
inventions of claims 8-10 and 12-14. 

With respect to present claims 18-20, Kobayashi teaches (col.20, lines 40-44) that the 
weight ratio of the acid generator that generates a carboxylic acid to the acid generator that 
generates an acid other than a carboxylic acid is usually 0.01 to 5. Therefore, it would have been 
obvious to one of ordinary skill in the art to use iodonium salts of carboxylic acids or sulfonium 
salts of carboxylic acids together with Toshiaki 's photoacid generator in Toshiaki 's invention in 
the weight ratio of 0.01-5 in order to markedly suppress the problems of "nano-edge roughness" 
or "coating surface roughness" as taught by Kobayashi. The prior art's range of 0.01 to 5 
teaches present range of claim 18. The prior art's range also overlaps with present ranges of 
claims 19 and 20, and thus the prior art's range would have made the present ranges of claims 19 
and 20 prima facie obvious. In re Wertheim, supra . Therefore, Toshiaki in view of Kobayashi 
would render obvious present inventions of claims 18-20. 

With respect to present claims 15-17, since Toshiaki uses 0.1 grams of the photoacid 
generator in their Example 3 and since Kobayashi teaches (col.20, lines 40-44) that the weight 
ratio of the acid generator that generates a carboxylic acid to the acid generator that generates an 
acid other than a carboxylic acid is usually 0.01 to 5, this will give 0.001 - 0.5 grams for 
iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. Assuming that one 
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adds 0.001 grams of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids to 
the resist composition of Toshiaki's Example 3, this will give 5 wt% of Toshiaki's photoacid 
generator and 0.05 wt% of iodonium salts of carboxylic acids or sulfonium salts of carboxylic 
acids. Assuming that one adds 0.5 grams of iodonium salts of carboxylic acids or sulfonium salts 
of carboxylic acids, this will give 4 vrt% of Toshiaki's photoacid generator and 21 wt% of 
iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. Therefore, the amount 
of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids that is added to 
Toshiaki's photoresist composition will range from 0.05-21 wt% excluding the solvent. This 
range for the amount of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids 
overlaps with present ranges of claims 15-17 thus rendering the present ranges of claims 15-17 
prima facie obvious. In re Wertheim. supra . Therefore, Toshiaki in view of Kobayashi would 
render obvious present inventions of claims 15-17. 

5. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Toshiaki et al (JP 
1 1-282163 and its English translation) in view of Kobayashi et al (6,136,500) as applied to claim 
21 above, and further in view of Tan et al (6,004,721). 

Toshiaki in view of Kobayashi with respect to present claim 21 is discussed in Paragraph 
4 above. 

With respect to present claim 11, Toshiaki in view of Kobayashi do not explicitly teach 
the presently claimed alkali-soluble resin without containing the acid-decomposing group. Tan 
teaches (col. 19, lines 15-20) that an alkali-soluble resin not containing acid-decomposable groups 
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can be added to a positive photoresist composition in order to improve sensitivity. It is the 
Examiner's position that it would have been obvious to one of ordinary skill in the art to add an 
alkali soluble resin into the photoresist composition taught by Toshiaki in view of Kobayashi in 
order to improve sensitivity as taught by Tan et al. Therefore, Toshiaki in view of Kobayashi and 
further in view of Tan et al would render obvious present invention of claim 1 1 . 
6. It is to be noted that Yasunami (6,270,941 Bl) was not used to reject present claims under 
35 U.S.C. 103(a) because PTO's record shows that the assignment of the patent to Fuji Photo 
Film Co., LTD was recorded on January 28, 2000 and the assignment of instant application to 
Fuji Photo Film Co., Ltd was recorded on December 27, 2000. Since the record shows that the 
present invention and Yasunami '941 were commonly owned at the time of the making of the 
present invention, Yasunami'941 is not available as prior art under 103(c). 



Response to Arguments 
7. Applicant's arguments filed on May 2, 2003 have been fully considered but they are not 
persuasive for the following reasons: 

First of all, the comparison between Comparative Example 2 and Example 1 does seem to 
show that using p-[l-(Cyclohexylethoxy)ethoxy]styrene/p-hydroxy-styrene resin gives better 
pitch dependency and exposure latitude than using p-[l-(Ethoxy)]ethoxy]styrene/p- 
hydroxystyrene. However, to establish unexpected results over a claimed range, applicants 
should compare a sufficient number of tests both inside and outside the claimed range to show 
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the criticality of the claimed range. See MPEP 716.02(d). That is, there is not enough data to 
prove that the present resins are better than other resins (including the ones taught in the prior 
art). Also, the comparison is not commensurate in scope with the broadest claim because the 
organic basic compound is not being claimed in present claim 21, and the comparison was not 
made to the closest prior art (Urano in view of Kobayashi or Toshiaki in view of Kobayashi). 

Secondly, the comparison between Comparative Example 2 and Example 14 is not 
persuasive to show the unexpected results of using present resins because those two examples 
use different photoacid generators and different surfactants (that is, not only the resins are 
different, but also other variables of the comparison are different, thus making the comparison 
between those two resins difficult). Also, the comparison was not commensurate in scope with 
the broadest claim because the organic basic compound is not being claimed in present claim 21, 
and the comparison was not made to the closest prior art (Urano in view of Kobayashi or 
Toshiaki in view of Kobayashi). 

Finally, Applicants argue that Comparative Example 3 represents Urano and argue that 
the comparison between the Comparative Example 3 and Examples 1 and 2 of the invention 
shows that the addition of the photoacid generator (b-2) produces unexpected superior results 
with respect to pitch dependency and exposure latitude. However, although Examples 1 and 2 do 
show better pitch dependency compared to that of Comparative Example 3, it is the Examiner's 
position that the result is nothing unexpected because Kobayashi already teaches that using both 
of those acid generating compounds together improves resolution (see the direct comparison 
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between Kobayashi's Example 1 (wherein Bl (the carboxylic acid-generating compound) and B2 
(the sulfonic acid-generating compound) are used together) and Kobayashi 's Comparative 
Example 1 (wherein Bl is not used) and the direct comparison between Kobayashi 's Example 5 
(wherein Bl and B2 are used together) and Kobayashi 's Comparative Example 2 (wherein Bl is 
not used) - these data show that when one uses both of those acid generating compounds 
together, not only it suppresses problems of coating surface roughness, but also it improves 
resolution). With respect to pitch dependency, applicants state (see pg.3 of present specification) 
that in a device, there exist a portion of closed lines, a pattern having a wide space compared 
with Unes, and further an isolated Une and that accordingly it is important to resolve various lines 
with a high reproducibility. Applicants also state in their argument filed on May 2, 2002 that by 
adding the photoacid generator (b-2), one enhances dissolution contrast between exposed and 
unexposed areas and that as a result, the present effects are achieved. Based on these statements, 
it is the Examiner's position that the pitch dependency is clearly related to resolution, and 
therefore, applicants' comparison between the Comparative Example 3 and Examples 1 and 2 is 
merely showing results that are already expected from Kobayashi' s teaching. 

For the reasons stated above, present rejections still stand. 
8. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Sin J. Lee whose telephone number is (703) 305-0504. The examiner can 
normally be reached on Monday-Friday from 8:30 am EST to 5:00 pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ms. Janet Baxter, can be reached on (703) 308-2303. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-93 1 1 for after final 
responses or (703) 872-9310 for before final responses. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-0661. 



S.Lee 

June 30, 2003 
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